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SYSTEMS AND METHODS FOR RESOLVING 
A HAND OF BLACKJACK THAT RESULTS IN A PUSH 

CROSS-REFERENCES TO RELATED APPLICATIONS 

The present application claims the benefit of provisional U.S. Patent Application 
Serial No. 60/187,259 filed March 6, 2000. The entire content of this application is 
incorporated by reference herein. 
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The present invention relates to the game of blackjack. In particular, the present 
invention relates to systems and methods for resolving a hand of blackjack that results in a 
push. 

BACKGROUND 



Blackjack is one of the most popular table games among players who visit casinos. 
One reason for blackjack's popularity is its simplicity. A player places a wager of a wager 

20 amoimt and competes against a dealer by accumulating playing cards. The party (i.e., the 
dealer or the player) that accumulates cards having the highest numerical total, without 
exceeding twenty-one, wins the hand of blackjack. When determining a total, face cards 
are counted as ten, and an ace can be counted as either a one or an eleven. 

When a party has two cards that total twenty-one (e.g., an ace and a queen), he or 

25 she has a "natural" which will always win unless the other party also has a natural. That 

is, a player who has an ace and a queen (for a total of twenty-one) will win against a dealer 
who has a nine, a seven and a three (also for a total of twenty-one), A player who 
accumulates cards having a total greater than twenty-one (eg., a nine, an eight, and a six) 
always loses, even if the dealer also accumulates cards having a total greater than twenty- 

30 one. A further discussion of blackjack rules can be found in Stanford Wong, "Professional 
Blackjack" (1994). 

The winning party receives payment of a winning amount based on the wager 
amount. For example, if a player loses, he or she may provide payment of the wager 
amount to the dealer. Similarly, if the player wins, he or she may retain the original wager 




amount and receive an additional payment of an amount equal to the wager amount from 
the dealer. In the case of a winning natural, the player may receive a larger wining amount 
(e.g., payment of an amount equal to one and a half times the wager amoimt). 

The rules traditionally used to play blackjack, however, have a disadvantageous 
5 feature. In particular, approximately 8.7% of all hands will result in a tie between the 
player and the dealer (depending in part on a player's behavior), also known as a "push." 
For example, both the dealer and the player may accumulate cards having a total of 
nineteen. Similarly, both the dealer and the player may have a natural. In such cases, 
neither the dealer nor the player win and no money changes hands. 

10 A casino is not satisfied when a blackjack hand results in a push, because such a 

result represents a lost opportunity for the casino. That is, every push provides no profit 
for the casino. If the number of pushes could be reduced or eliminated, the amount of 
profit that could be made by the casino would increase (assuming that the odds of winning 
the blackjack hand are statistically in the casino's favor). 

15 A player may also not be satisfied when a hand of blackjack results in a push. The 

lack of a winning result, or even a losing result, may reduce the player's excitement and 
interest in the game. 

In a "Push Your Luck" blackjack game, a player can place a side wager, before a 
hand of blackjack is played, betting that the hand will result in a push. If the blackjack 

20 hand does result in a push, the player wins the side wager (e.g.^ wins an amount based on 
the side wager, the number of hands being played, and/or a random number generator). 

The Push Your Luck system, however, also has a nvunber of disadvantages. For 
example, the side wager does not resolve the hand of blackjack itself. In addition, a player 
must place the side wager prior to playing the hand of blackjack, and many players may be 

25 unwilling to do so. Moreover, having a separate wager may complicate and slow down 
the game, reducing one of the reasons why blackjack is so popular. Another disadvantage 
is that a player may change the way he or she plays the game (e.g., by accumulating 
additional cards) to increase the chance of achieving a push. For example, a player may 
attempt to keep track of which playing cards remain in the deck (/.e., by "counting cards") 

30 to increase his or her chances of winning the side wager. 

A need exists, therefore, for systems and methods to resolve a hand of blackjack 
that results in a push. 
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SUMMARY OF THE INVENTION 

To alleviate problems inherent in the prior art, the present invention introduces 
systems and methods for resolving a hand of blackjack that results in a push. 
5 In one embodiment of the present invention, it is determined that a hand of 

blackjack has resulted in a push. Based on a random outcome, it is determined if a player 
has won the hand of blackjack. 

Another embodiment of the present invention comprises means for determining 
that a hand of blackjack has resulted in a push and means for determining if a player has 
10 won the hand of blackjack based on a random outcome. 

With these and other advantages and features of the invention that will become 
hereinafter apparent, the nature of the invention may be more clearly understood by 
reference to the following detailed description of the invention, the appended claims and 
the several drawings attached herein. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of a blackjack table and associated components 
according to an embodiment of the present invention. 
20 FIG. 2 is a block diagram overview of a controller according to an embodiment of 

the present invention. 

FIG. 3 is a tabular representation of a winning amount database according to an 
embodiment of the present invention. 

FIG. 4 is a flow chart illustrating a method according to an embodiment of the 
25 present invention. 

FIG. 5 is a flow chart illustrating a method according to another embodiment of the 
present invention. 

DETAILED DESCRIPTION 

30 

The present invention is directed to systems and methods for resolving a hand of 
blackjack that results in a push. Referring in detail to the drawings, FIG. 1 is a schematic 
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view of a blackjack table 100 and associated components according to an embodiment of 

the present invention. 

As shown in FIG. 1, the blackjack table 100 accommodates a dealer 10 and a 

number of players 20, A dealer device 12 is located adjacent to the dealer 10, and a 
5 number of player devices 22 are located adjacent to the players 20. Although only a single 

dealer device 12 is shown in FIG. 1, it will be understood that any number of dealer 

devices 12 (e,g., associated with any number of blackjack tables 100) may be used in 

accordance with the present invention. 

According to an embodiment of the present invention, the dealer 10 uses the dealer 
10 device 12 to resolve a hand of blackjack that results in a push. As will be explained, the 

dealer 10 may instead use other methods (e.^., performed with a coin, a pair of dice, or a 
O roulette-style wheel) to resolve the push according to the present invention, 

in The dealer device 12 includes a dealer input device 14 that the dealer 10 may use 

5 J to initiate a random outcome (e.g., an outcome used to determine if a player 20 wins or 

'""4 15 loses). The dealer input device 14 may comprise, for example, a button, a microphone, 
m and/or a sensor (e.g., a camera or a bar code reader) capable of determining numerical 

:^ totals of accumulated playing cards associated with the dealer 10 and/or the player 20. 

U One example of a commercially available device that may function as a dealer input 

13 device 14 is the SCANJACK® dealer card scanner available from Peripheral Dynamics, 

53 20 Inc.® 

The dealer device 1 2 also includes a dealer output device 1 6 to indicate the random 
outcome to the dealer 10 and/or the player 20 (e.g., a "W" if the player 20 wins or an "L" 
if the player 20 loses). The dealer output device 16 may comprise, for example, a video 
monitor, a speaker, and/or a Liquid Crystal Display (LCD) device. 

25 The dealer device 12 and the player devices 22 are in communication with a 

controller 200. As used herein, devices (such as the dealer device 12, the player devices 
22, and/or the controller 200) may commimicate, for example, via a dedicated connection 
or via a communication network, such as a Local Area Network (LAN), a Wide Area 
Network (WAN), a Public Switched Telephone Network (PSTN), or an Internet Protocol 

30 (IP) network such as the Internet, an intranet or an extranet. Moreover, as used herein, 
communications include those enabled by wired and/or wireless technology. Also note 
that devices may communicate with each other without being in constant communication. 

In general, the controller 200 may be any device capable of performing methods in 
accordance with the present invention, such as a Personal Computer (PC). Note that any 




of the dealer device 12, the player devices 22, and/or the controller 200 may be 
incorporated in a single device (e,g,, the dealer device 12 may also serve as the controller 
200). 

According to an embodiment of the present invention, when a blackjack hand 
5 between the dealer 10 and a player 20 results in a push (^.g., both accumulated cards 
having a total of nineteen), the dealer 10 may activate the dealer input device 14 on the 
dealer device 12. The dealer device 12 may then, for example, communicate with the 
controller 200 to request a random outcome. The controller 200 may transmit an 
indication of the random outcome to the dealer device 12, which in turn displays the 
10 random outcome via the dealer output device 16. 

By having the dealer 10 operate a simple dealer device 12 to resolve a hand of 
blackjack, the game may proceed quickly and the process can be seamlessly incorporated 
into normal casino play at the blackjack table 100. 

In another embodiment, each player 20 uses his or her own player device 22 to 
15 resolve a hand of blackjack that results in a push. The player devices 22 may be, for 

example, built into the blackjack table 100 near each player's seat. In this case, a player 
20 who achieves a push may use the player device 22 to generate a random outcome (e.g., 
by sending a request to the controller 200). 

According to another embodiment, the player device 22 is a portable computing 
20 device, such as a Personal Digital Assistant (PDA), that the player 20 can bring to the 
blackjack table 100. In general, the player device 22 may be any device capable of 
performing the functions described herein, including any commimication or storage device 
(e.g,, a magnetic strip card or a smart card). 

An example of a controller 200 that may be used in connection with the blackjack 
25 table 100 will now be described in detail with respect to FIG. 2. 

FIG. 2 illustrates a controller 200 that is descriptive of the device shown in FIG. 1, 
According to an embodiment of the present invention, the controller 200 comprises a 
processor 210, such as one or more INTEL® PentiumCS processors, coupled to a 
communication device 220 configured to communicate through a communication network 
30 (not shown in FIG. 2). The communication device 220 may be used to communicate, for 
example, with one or more dealer devices 12, and/or one or more player devices 22. 

The controller 200 also includes a random result device 240, such as a random 
number generator. By way of example, the random result device 240 may be a five-bit 
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random number generator that randomly outputs a result from zero {i.e., a binary 00000) to 
thirty one {i.e., a binary 11111). 

The processor 210 is also in communication with a storage device 230. The 
storage device 230 may comprise any appropriate information storage device, including 
5 magnetic storage devices (e.g.y magnetic tape and hard disk drives), optical storage 

devices, and/or semiconductor memory devices such as Random Access Memory (RAM) 
devices and Read Only Memory (ROM) devices. 

The storage device 230 stores a program 215 for controlling the processor 210. 
The processor 210 performs instructions of the program 215, and thereby operates in 
10 accordance with the present invention. For example, the processor 210 may determine 
that a hand of blackjack has resulted in a push (e.g., by receiving a signal from the dealer 
device 12 or the player device 22) and, based on a random outcome, determine if a player 
20 has won the hand of blackjack. 

The program 215 may be stored in a compressed, uncompiled and/or encrypted 
1 5 format. The program 215 furthermore includes program elements, such as an operating 

system, a database management system, and/or "device drivers" used by the processor 210 
to interface with peripheral devices. Appropriate program elements are known to those 
skilled in the art. 

Note that the processor 210 and the storage device 230 may be, for example, (i) 
20 located entirely within a single computer or other computing device or (ii) located in 
separate devices coupled through a communication channel. In one embodiment, the 
controller 200 comprises one or more computers that are connected to a remote database 
server. 

As used herein, information may be "received" by or "transmitted" to, for example, 
25 (i) the controller 200 from a dealer device 12 or a player device 22 or (ii) a software 

application or module within the controller 200 from another software application, module 
or any other source. 

As shown in FIG. 2, the storage device 230 also stores a winning amount database 
300. An example of a winning amount database 300 that may be used in connection with 
30 the controller 200 will now be described in detail with respect to FIG. 3. The schematic 
illustration and accompanying description of the winning amount database 300 presented 
herein is exemplary, and any number of other database arrangements may be used instead. 

Referring to FIG. 3, a table represents one embodiment of the winning amount 
database 300 that may be stored at the controller 200 according to an embodiment of the 



present invention. The information in the winning amount database 300 may be created 
and updated, for example, based on information received from an operator of a casino. 

The table includes entries identifying one or more random outcomes. In particular, 
the winning amount database 300 shovm in FIG. 3 illustrates random outputs 302 
5 generated by a five-bit random result device 240 (e.g., representing the numbers 0 through 
31). 

The winning amoimt database 300 also defines a corresponding winning amount 
304 for each random output 302. The winning amount 304 indicates a percentage of a 
player's wager amount that should be paid to the player 20 (including the player's original 
10 wager amount). A negative percentage (i.e., as illustrated by the first entry of the winning 
amount database 300) indicates that the player 20 should instead provide a payment to the 
dealer 10. 

For example, consider a player 20 who places a $20 wager at a blackjack table 100. 
The dealer 10 and the player 20 then play a hand of blackjack until a push results. In this 
1 5 case, if the random output 302 is "15" and the player 20 provides a payment of $20 to the 
dealer 10. If the random output 302 is "29" the player 20 receives a payment of $60 (i.e., 
300% of the $20 wager amount), which includes the player's original wager amount, from 
the dealer 10. 

As shovra in FIG. 3, the winning amount table 300 may be arranged such that the 
20 dealer 10 (i.e., the casino) retains a statistical advantage over the player 20. Table I 

illustrates the expected value associated with each of the winning amounts 304 to a player 
20 who places a one dollar wager. 



Table 1. Expected Values Associated With a One Dollar Wager Amount 



Random Output Winning Amount Expected Value 

0 - 21 -100% (22/32) * (-1.00) = -0.68750 

22-27 100% (6/32)* (1.00)- 0.18750 

28 200% (1/32) * (2.00) = 0.06250 

29 300% (1/32) * (3.00) = 0.09375 

30 400% (1/32) * (4.00) = 0.12500 

31 500% (1/32) * (5.00) = 0.15625 

Total Expected Value = -0.06250 
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As shown in Table I, the winning amounts 304 defined in the winning amount database 
300 give the dealer 10 a 6.25% advantage over the player 20. In this way, the casino will, 
over time, earn a profit on hands of blackjack that result in a push. 

The random outputs 302 and/or the winning amounts 304 may be modified in any 
5 number of ways (e.g.^ by increasing the winning amounts 304) to adjust the dealer's 
advantage, or even to remove the advantage or to give the advantage to the player 20. 

Other factors may also be used to determine the winning amount 304. For 
example, a higher wining amount 304 may be awarded based on the number of hands 
being played, and/or the particular playing cards accumulated by the dealer 10 or the 
10 player 20 (e.g.^ the winning amount 304 may be increased if the player 20 has a natural or 
if the player 20 accumulated cards having a total of twenty). According to another 
embodiment, information associated with the player 20 is used to determine the winning 
amounts 304 (e.g.^ increased winning amounts 304 may be provided to new players or to 
firequent players). 

15 As can be seen, FIG. 3 depicts a database in which data is organized in a data 

structure in accordance with an embodiment of the present invention. The data structure 
includes a random output data object (e.g., the random output 302) representing a random 
output; and a winning amount data object {e,g,, the winning amount 304) accessible fi-om 
the random output data object and representing (i) whether a blackjack hand that results in 

20 a push will be won by a player 20, and (ii) a winning amount that may be paid to the 
player 20, 

Methods that may be used according an embodiments of the present invention will 
now be described in detail with respect to FIGS. 4 and 5. 

FIG. 4 is a flow chart of a method which may be performed, for example, by the 
25 controller 200 to resolve a hand of blackjack according to an embodiment of the present 

invention. The flow chart in FIG. 4, as well as the other flow charts discussed herein, does 
not imply a fixed order to the steps, and embodiments of the present invention can be 
practiced in any order that is practicable. 

At 402, a hand of blackjack is played until a preliminary result is determined. For 
30 example, the dealer 10 may receive from a player 20 an indication of a wager amount 
associated with the hand of blackjack. The dealer 10 and the player 20 then accumulate 
playing cards according to the traditional rules (e.g.^ including any casino rules). The 
preliminary result (i.e., the result prior to resolving any push) may be that the dealer 10 
wins, the player 20 wins, or neither the dealer 10 nor the player 20 wins (i.e., a push). 



At 404, it is determined if the hand of blackjack has resulted in a push. If the hand 
has not resulted in a push (Le,, if the dealer 10 or the player 20 have won according to the 
traditional rules of blackjack), the process ends. 

If it is determined that the hand of blackjack has resulted in a push at 404, a 
random outcome process is initiated at 406. The random outcome process may be 
initiated, for example, using the dealer device 12 or the player device 22. 

According to another embodiment of the present invention, the player 20 is 
allowed to decide whether or not the push will be resolved {i.e., the player 20 may decide 
that the hand will remain a tie and no money will be exchanged). According to another 
embodiment, the dealer 10 decides whether or not the push will be resolved (e.g., based on 
casino rules). For example, a casino rule may indicate that a blackjack hand will not be 
resolved if two naturals resulted in a push. 

At 408, the random outcome is determined. This may comprise, for example, 
receiving the random outcome, such as an outcome that is statistically independent of the 
hand of blackjack that was played prior to the push, from the controller 200. According to 
one embodiment, the random outcome is determined before the hand of blackjack resulted 
in a push. For example, the controller 200 may use a stored list of pre-generated random 
numbers to resolve the hand of blackjack. In this case, the pre-generated random outcome 
may be concealed from the player 20 until a push has been determined. 

According to another embodiment, the random outcome is not received from the 
controller 200. For example, the random outcome may be generated using at least one die 
(e.g., the dealer 10 and/or the player 20 may roll a pair of dice). According to another 
embodiment, the dealer 10 and/or the player 20 use a coin to generate the random outcome 
(i.e., by flipping the coin). Similarly, a rotating wheel (e.g., a roulette-style wheel) may be 
used by the dealer 10 and/or the player 20 to generate the random outcome. 

According to one embodiment, a set of playing cards (e.g. , a deck of playing cards) 
are used to determine the random outcome. The set of playing cards may be, for example, 
the same deck of playing cards used in the hand of blackjack. For example, the dealer 
may simply select the next playing card from the deck to generate a random outcome. 
According to another embodiment, a different the set of playing cards is used instead. 

At 410, the random outcome is converted to a wirming amount. This may 
comprise, for example, simply determining if the player 20 has won the hand of blackjack. 
That is, the random outcome may have a first state indicating that the player 20 has won 
and a second state indicating that the player 20 has lost. For example, if the random 
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outcome was generated using a coin, a "heads" may indicate that the player 20 has won 

and a "tails" may indicate that the player 20 has lost. In this case, the winning amount 

may be determined using, for example, the traditional rules of blackjack (e.g.^ the player 

20 may win an amount based on his or her wager amount). 
5 According to another embodiment, the random outcome has a plurality of states, 

and at least two of the pluraUty of states are associated with different winning amounts. 

For example, the winning amount database 300 may indicate that the player 20 has won an 

amount based on 200% or 300% of the wager amount. 

At 412, compensation is distributed between the dealer 10 and the player 20 based 
10 on the winning amount. For example, the dealer 10 may arrange for the player 20 to 

receive payment of a winning amount when the player has been determined to be the 

winner of the hand (z.e., the push is resolved in favor of the player 20). The winning 

amount may be based on, for example, the wager amount, the random outcome, 

information associated with the player 20 (eg. , demographic information), a time of day, a 
15 time of year (e.g., higher winning amounts may be provided during a special casino 

promotion) and/or at least one card accumulated by the dealer 10 or the player 20 during 

the hand of blackjack. 

FIG. 5 is a flow chart illustrating another method according to an embodiment of 

the present invention. At 502, a signal to generate a winning amount is received. For 
20 example, the dealer 10 may use the dealer input device 14 to send the signal to the 

controller 200. Similarly, the player 20 may use the player device 22 to send the signal to 

the controller 200. 

At 504, a random number generator is initiated. For example, the processor 210 in 
the controller 200 may initiate the random result device 240. At 506, a random number is 

25 determined, such as a random number determined based on a signal received from the 
five-bit random result device 240. 

A winning amount is retrieved at 508 based on the random nimiber. For example, 
the processor 210 may access the winning amount database 300 to determine the winning 
amount (e.g., 300% of a wager amount). The winning amount is then displayed to the 

30 dealer^O and/or the player 20 at 510. For example, the winning amount may be displayed 
via the dealer display 16 or the player device 22. The dealer 10 may use then displayed 
winning amount to pay the player 20 (e.g., by paying the player 300% of his or her wager 
amount). 
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Additional Embodiments 



The following are several examples which illustrate various embodiments of the 
present invention. These examples do not constitute a definition of all possible 
5 embodiments, and those skilled in the^art will understand that the present invention is 
applicable to many other embodiments. Further, although the following examples are 
briefly described for clarity, those skilled in the art will understand how to make any 
changes, if necessary, to the above-described apparatus and methods to accommodate 
these and other embodiments and applications. 

10 According to one embodiment, a random outcome is used to resolve a plurality of 

hands of blackjack played by a player 20 that have resulted in a push. In this case, a single 
random outcome may determine if the player 20 has won all of the hands that resulted in a 
push, or a separate random outcome may determine if the player 20 has won each of those 
hands of blackjack. Note that the plurality of hands may have been played at the same 

1 5 time or over a period of time. For example, all of a player's wager amounts associated 
with pushes may be accumulated during a gaming session. At the end of the session, the 
player 20 rolls a pair of dice to determine if he or she will win an amount based on the 
accumulated wager amounts. 

According to another embodiment, a random outcome is used to resolve a plurality 

20 of hands of blackjack, played by a plurality of players 20 respectively, that have resulted 
in a push, hi this case, a single random outcome may determine if all of the players 20 
have won. For example, a number of players 20 at a blackjack table 100 may have 
achieved a push at the same time. In this case, a single random outcome (e.g., a single 
coin toss) may be used to resolve all of those hands. According to another embodiment, a 

25 separate random outcome may determine if each of the players 20 have won his or her 
hand. 

According to one embodiment, a hand of blackjack is resolved without using the 
dealer device 12, the player device 22, or the controller 200. For example, the dealer 10 
may simply view a player's cards to determine that the hand of blackjack has resulted in a 
30 push. The player 20 may then spin a wheel to generate a random outcome that will be 
used to determine if the player 20 has won the hand. 

According to another embodiment, the game of blackjack itself is played on an 
electronic device (e.g., the playing cards may be represented by images on a video 
terminal). In this case, the electronic device may generate the random outcome used to 
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resolve the hand of blackjack or may communicate with the controller 200 to receive the 
random outcome. 

According to another embodiment, the player 20 plays the game of blackjack over 
a communication network. For example, the player 20 may use his or her PC to 
5 communicate with a remote, Web-based game server (e.g.^ a sever operated by an on-line 
casino). In this case, the player's PC and/or the game server may generate the random 
outcome used to resolve the hand of blackjack. 

According to another embodiment, a determination if the player has won the hand 
of blackjack and/or a winning amount is based on a game of skill played by the player 20. 
10 The present invention has been described in terms of several embodiments solely 

for the purpose of illustration. Persons skilled in the art will recognize from this 
description that the invention is not limited to the embodiments described, but may be 
practiced with modifications and alterations limited only by the spirit and scope of the 
appended claims. 
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